Retrograde degeneration of myelinated axons and re-organization in the optic nerves of adult frogs (Xenopus laevis) following nerve injury or tectal ablation.
The optic nerve proximal to the lesion (toward the retina) was examined by light and electron microscopy in adult Xenopus laevis after various types of injury to optic nerve fibres. Intraorbital resection, transection or crush of the optic nerve or ablation of the contralateral optic tectum all resulted in marked alterations in the myelinated axon population and in the overall appearance of the nerve proximal to the site of injury. Examination of the nerves from 3 days to 6 months postoperatively indicated that a progressive, retrograde degeneration of myelin and loss of large-diameter axons occurred throughout the retinal nerve stump regardless of the type of injury or distance of the injury from the retina. The retinal stump of nerves receiving resection or transection showed a nearly complete loss of myelin and large-diameter axons while the degree of degeneration was subtotal in nerves receiving crush injury or after lesions farther from the retina (i.e. tectal ablation). In addition, the entire retinal nerve stump after all types of injury was characterized by the appearance of an actively growing axon population situated circumferentially under the glia limitans. The latter fibres are believed to represent regrowing axons which are being added onto the nerve, external to the original axon population and are suspected to modify actively the glial terrain and glia limitans.